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(57) [Kft] 

. [RM] illi/ X<o*#t»Jfcttfc{ftlilf 5^4: 

^3iPMOS h 7^**ffi«4 4:KEM$Jh,, 
Ml, M2 0>&JBJI*£j; 9ft#iB*ft6, 8#jff?j££*U 
60 PMOSh9>^^Sit3 0J:«l^ VSSil 
0 4: VDD<ll 4#HCfi&<>oTj^k*u NMO S 
7 V ^ ^®*4 <^±^(C VD Di 1 UVSS^l 
3^(lC*I^t>oTS^btl5o VSSilOi:VDD 

»i i k\*mKM3m%'*?-->'yLxmtfz£ti, v 

SSil3i:VDDil4tj:^i:M4i^/^-^y^ 
LT^^tlSo VSSilO, 134:, VDDil 
1, H^OHIZlj:, MOS^rt^C^i^tl 
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£ *i X -5 ^ £ & 4*« £ -t h If #31 1 X 14 6 tESK 

[3§ leftists] 

[0 0 0 1 ] 

[5PJ<7>si-.58ffi#iF] rousts, 

[0 0 0 2 ] 

[tefco&flf] CMO S^ffllHlS&X s l4, v- y => vgffihi 
NMOS h7y^^^Sr«t5NMOS h7>^? 

PMOS 1-7 Vi?*^&J£fKi"5PMOS h7V 
v^^HS^cliEIB^ixS.. CMO SH^IsISST*li. (HIE& 
«f£_h. IK u^HWMM* (£*T\ VDD8t^5) (4 
PMOS h 7 (ft^/MBI 

[IS*;iI3] fi9IEfgiSo{SU'-<A«fl«jlSi»S.vmi VDDittPM08h?i'^#«itBiSft. v 
Mflt5 = v i !'? h-S:7>urflfilSNMO s [0003] iixbrotlftwteii, 

ntjiam 2 g <73ss i^</hh«*»xtwb 2101 u"</m«i taw-rms . isintssfi: r . mmmm* 1 1 l 

ffiSMStt-tnetv lWE«2»JlHlft»tt*Ka-#-5 3 r, v = rx i ^SS^TviiSM^ Xift5*> 

*£^5»#*2lE*ro**fWMll3*. J» [0 0 0 4 ] *»®tt«i68E««>«#fc J: 9 . h 

[fS*ig4] miB»l®oig:U^<yH«SjlSiBt»lS 9 X*§/h t SEt&TjorS] ±#8 :n 

lWIE*2Ji»(S:W''</i'«««*fc1iS2Ji«>!lS^i'«l« ^ ^WSr^iiTElt « C t tt^*-C*>« -*U4 
RO«»U'-«A^I«M»J:0Tfc*J**JT.r^6ri:*rW -hfc. v S SlUSr 2Jf{c#tfT*SJi U PMOSF7> 

[»#*6] *3f#sffit. :io^s«i:M^ #0 [o o o 5 ] *a@Bfc*5tf5t»*^tt. -ta 
^ixfc{f-§-K^. «t"«AHi«ii», u^naia *x©iHjH<f>*>s. mmm<o<&. An®** t zti 

i>2m-rn i mmmm*ft^x$i5.\z_kT^mtez£ Ltvtztt, v=-l (di/dt> r-s^nsiias 

[»#*S7] jWt3flT-)HBI*tt, mEfil"</H»«»il» S§r*l4, «jffil4J£ftftfc$E*t-f . * n y ^ tcPJd! LT* 



1 

[#*fFi«5R<7?«jffl] 

mmt *&-tz*m#&m®8iizi$^x, 
nr i/ - s c t t i- 5 man *. 

[|«J)<II2] fllB*.*{*«tRI4, NMOS h7^ 
^Wsjj^nfcNMOS^Vv'^WiPMOS h 10 

h7Vi?^^«l«J:K-tti^. Si (73JlPfl#fe!S)eSr^ 
fllSlB l Jl <r><& u^^mnMM t % i M U"<^«* 



(3) 
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[0 0 0 6 ] 

t. «JR»o«^^c#<*-5^^5BnjB^fcS. VDD 
*fcVSS«Srtix€h2i*ai:t5iiB, 

-*«*fcJ:S«IMIiy -f X«riB:«-f Sfctt, VDD^ ^ 
i v S S i i t ** ft»itf** 4 *5#tt* t»tf fc 

£o SP^>, VDDi^VSSi^SiU^Hixd 

S *i6«*te t-«lcft»t 5 ^ t J^tf * S. ttt 
?:<Dti&b\Z. H VDDi^VSSiOfllCMOS^t^ 

vssi^PflCMos^t^^giirt), ^gdm 
[0007] co^n JbBB***#*LT*3ixfc 

[0 0 0 8] 

[RHSrWife-rSfcfcrc^S] SIC, * #7 

mwmmt, r^^iMSCM^t^i 1 ^ ceo 

[0 0 0 9 ] :«flia5t ffiu^<^«]«jR16 (v 
SSS) £ A i^yMHIMMI (VDDi) *r_hTfc*n 
C«*fcoTKfaS :££«):»?, VSSS^VDDM 

< ^f^H6^i:^r'^ 0 :<£>§fi: 40 
*g-&<7>38*. v s s|*S:^W:VDDilRJc:S3ir>r«»j»/ 
^X^Mbti^^t), vssii:VDDSir«0 

[0010] r o»«fc*3ir^r»* l< te, vssit 
VDD«itt^:Wii'>/ji< ifc 5 &tt 

«T-»«£jh,<5. Sptj*l#IKji«NMOS h7^ 

^^ritSilfcNMOS h7^^^fl«t PMOSh 
7>^^^M^ixfcPMOS h7^#«*tl: 
Ei^ixTv^I^^ NMOSh7V^^Si:P 



4»ffl 2001-15601 
i^Uf 1IOV S S«if liOVDDSW^ 

£n5o sn^vss«t»isovDD»±Mn 

[ooii] :co«fe«jR*u-m> hS:|t^:il: 

DDl*<Djg;tt&/h$<-r 5 ^^IC 
»*L<tt, SlS^VSSi&U 5 ! lgiDVDDitt 

LTNMOS h7^^«WPMOS h7>^ 
^i«llgg^5o *2Jl<7>VDDi»&TJ<»2Ji<7>V 

* h^irt liovDDiMf lfovssiti 

SIM* S ft 6. 

[0012] r^^fi, *m#miRts ceo 

**tt*ttfc#J*S ft :©*^MStifc 

«*6 J: 3 fcERSftT^S^t *4#»£-f-S. 
[0013] r^Kfcts^, — oofii^^nin 

^ (VSSi) ttiT^bA^^^fiOttRlft (VDD 

lcj;i?&£ft, ifc^oOTDD^iT^PjVS 
SilcJ: 9&*ft5CL£l£;fc5o tot, vsss^v 

L<H VSSiMVDDill ^tftlffi^Sf^ 

Ett£ft&. 

[0014] ic, siat/f 2^iM^r, »s 
ntMos^t^^^SE^KSo :ntJ;D, vs 

[0015] 

l] illl £0»H©*«o#1»ifcJ: 

v£« l tt« p it-fc 9 , :ixl:nl[)x^2 
J#SftT, NMOSh7>^^f«3^PMOSh7 
>i/X#m*&4 t&Km£tlX^%> 0 itli, NMOS 
h7>"^^^Sa3lc:-0(7)NMOS h7V'^^QN 
PMOS f>7>^^«4i:- oopmoS 
h7y^^QP^U^5o 
[0016] *^»«Sftfc*«iJbfc:tt* ff*E£S£ 

««**#*/BfcER*ft5. ^<Dmmmm<Dm&, 
t mm^ t\z4m <n&mmM 1 -m 4 jwbi^ b 

ftT^£ 0 gpt> % NMOSh7^^^QNMPMO 



s 

'2Jio/<*--yirfcj:ojB2oflr#E*8a«»**n 

[0017] SR2<0«-J|-ffij»80J:{Cli % lffi^K9 
«r^L"t\ M3S(?)/^-^y/{Cj:i?VSSil0i 
VDDftllWiiXtl^. VSSHlOtt, NM 
OS b7>i?X#Wk3 0>±MiZVLJLl,* VDDSll 
tt, PMOS h7^^««4 0i:»l:tttt5 0 £ 
tlbOVS Sftl O&tfVDD^l l(D±{C5E^JBKIfi 
*flti2«r^ur, M4JB0>/^-~^t£j;!9 , vs 
Sil3i:VDDgl4«^ri^o VSSil 
3 14, TttKOVDDi 1 1 CitlW^rtioTVDD 
Hii ifc:Jt*5 J: Sfcu^fr* h Six, VDDiHfi 
T*OVSSKll 0 4rftWlS(iw«rt>oTVS 

-{7!>h©«m H2«c^Lfciit?^*>So flWIS, 
2 0 VDDiH, lUVS 

siio, 1 3 ^r4*#*rti<o«ff^*K:fcfcoT, S 

[0 0 18] NMOS h7 V^^^*S3i:OVS 

1 tc J; "9 nmo Sh7 >i?x*9Lm 3 <^St5 1 

PMOS h7Vv>^^f^c4 iOVDDll Hi 

H*t^ gffl^ii5, 7, g&jra-t-sav** h 2 

2(C£I9 PMOS h7y^^^Sc4(7)nS<)x^2{C 
NMOS h 7^^ 3 ±CDm±.M<n 

VDD81 4 £ PMO S h7>v7^^4i(7)VDD 
Hi 1 £13, H 2(C^-f £ pt-fc'T^V^ h2 3£^V 

ur^s^^tsti^o a 2 tc*+-j: 5^, pm 

OS h7>^**1R*4Jt:Oft±Jl0>VS S»l 3 £N 
MO S h 7 ^ v^^ ^ 3 ±0 V S S i 1 0 i (5, t'T 

[0019] VSSilO £ VDDil 1M1 4 £ O 
JSttflB^M. WVS Sll3iVDDil iRXfl 4 

ttftl^LfcJ: 5l£, 4>ft< 1 1>— ofo©MOS + + 
/<^*C#«IS£ftSo MOS^rt^CIl Sffil 

U3liAftW{C, VDD^lUVSSll 0<Dffi\Z.& 

i^ti^-ot^Mo s^v^co8is^nbw* 
os h7y^^ofjr-k5o c£>*-g\ -y-h««3 

l^rVDDlCg^L, y-* 3 2 £ K ^3 3 
Sfcvs s»tc#iBrt-£o ^©ttttHJ: >9 , NMO S h 
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[0020] r(7>36JS©^»^J:5£, nmos h7> 

3 JilCteV S Stl O^VDDil 4*SRIC 
ISrfcotliarai^ix, vssiio^VDD^i 

4 2:M:Jim«lt|Rl 4 *rl*Ar-C*6ftM»**:i»o. 
Hflifc, pmos h7^^^i84il:|j[VDDii 
ldrvSSil 3 i:^BC*B*rtoraia6Jx, VDD 

iiuvss^i3 ttt*r#&£ft,^£#o 0 

[0021] Atttfjfc:, VDDH^VSSH^tlSr^n 

mtt&t-rz. &ti. mmmmmi 2<Dm^*i am, 

fctt8«2&«:4. 0it5o :o^vddS^:VSS^ 

OFflOlB-g'^SC pte, Cp = 4. 0 X 8. 8 5 5 X1 
0" 12 X50X1 0" 6 X2X200X1 0 ~ 3 / 10" 6 = 
7 0 8. 4 [pF] kftZo fitoT, iTCl/^VD 
DilrVSSfttli, — *-Cftttft«ffi«!ft**C«ifc 

20 S»-&£«*5, VSSii:VDDi^g^fp)|:^ 

[0022] *JiEi»sflfS:*j«LT, m-^mm 

2ii-foSas-t-£C<hlc c J;^ m^(Hl^^iy^t7)®^^ 
S^i: VD D^COffl iCMOS^t^'^ «r*iK-r 6 w £ 

(a t> , -ist^^^<it, «asi*y >rx<aje 

[0 0 2 3] NMO 

5 h 7 V^^^««3 _LT*te, VSSllO^VDDl 
HOTI:*^ NMO S h7V^^« 3iCff«* 
^SixS^^^^^VSSHl 0ONMOS h7y^ 

^3«^^y^nm(aw5o p 

MOSh7>^^fS4±t*ll VDDSll^VS 
SlncOTC*)^ PMOSh7V^^S«4(CS 
gSa$n5:i:)fi ? #lWDD»l 1C0PMOS 
^^4fH^3y^nmi:Ul^ e CLtf>*£ 

[0 0 2 4 ] [^JftCD^1&2] 14 11, 2 

rff^ii^MMMiri^o StKiaftoXX 

tO^JRl ^«i:,'PMOS h7>^^S«4 £ NM 
OSh7y^^3««^ixr^5 fl Yyl/i?*$1f> 

M^ntsffiiic, Jirai&RjK4'i hit, mi 



7 

Bf&£tltz=*>? ? h 4 4 ^LTPMO S^«c3ICg 
[0 0 2 5 ] VDD§4 2 £fr§-E«U 3^JbC, HFfl 

si4 5^M^nri^ e ^vss«4 5ii, 
< i t>-^5VDDi^4 2 il*5J:5lc^--y^S 
*U ifc«SM6SJB4 1, 4 AttW^-th^^f >r VA 
6(Cj;^ NMOS h7^#«*3t««*iir^ 
5 e VSSi4 50iCll JM0 16**4 7^LT, 
M3lO/^--y^ia t)VDDi4 8j&*#J*SftT 
COVDD|jl4 8l4'>4< ^t)-WVSSi4 

DD»4 2lC#LTtf7 3y i 5'^ h fc J: 9 $ ti§ 0 
[ 0 0 2 6 ] VDDI4 8±fcttXfcJiM*6««4 9*: 

^rtr, M4io/^--y^a^vssi5o» 

j££ixT^5o VSSSll £ t)-95VDD^4 

8 £ , ite/=ry^n5i HLrr^vs 

£\ If73^n5 1li, TiOVDDi4 8&T&I9 

[ 0 0 2 7 ] B±oj; 5^^o*fto*t»-crt:, VDD 
§4 2, 4 8i:VSSi4 5, 5 0 J&*Sfc51fc 2 JlToffl 
«£*LTt^5 0 EPfe, VSS§4 51^, JbT^bVDD 
§4 8, 4 2KLJ; VDD»4 812, ±T*>fe> 

vssiso, 4 5(a^ltiS 6 &l±(c:j:t?, vd 

DI4 2, 4 8 ^VSSi4 5, 5 0 £ <DfH<Z>!gfijg-& 

5o JEfc, VDDi4 8£Ix9HfrJ: 5 i^^fftic b' 
T = isf* btr&H&Wt-ttM* VDDi48i:VSS 
i4 5, 5 0fc<7>IH<D»*«-frttJ: z<Dm 

VDDI4 2, 4 8 ^VSSi4 5, 5 0(7}ffl|C % MO 
[ 0 0 2 8 ] [5Mfetf>Jg1»3] H5li, 18860^18 3^ 

<Z>fl?*ll £ IrISHc, PMOS F7Vv ; ^^||ij4i:NM 

os h7>^^ 3i«»ritsnTi^**, vsssw 

VDDlgte, PMOSh7V^^«3MNMOS 
^7^^4 <0**>*^#«ffi« 6 0 ±fcEK * *l 

[ 0 0 2 9 ] gp^, h7^^^d**j«**tfcStEl± 

£0, VS S^5 2 tft#E« (BSLfci*) &mtik£ 

tiz* vss^52i^, Ho*sffi(-ia:s!"r5*ip]^*< 



(5) 4#KI 2001-15601 

8 

i»5 4£fS-g-Ett (H^Lfcl^) mmZtlZ, VDD 
^5 4tt, VSSi»5 2i^i:iT*lo > 
iPlO^JfSBiWVSSHS 2 tl^So MiC^OJblC, 1 
WI6*«5 5fc#LT, VSSi5 6«^5 6 V 
SSi56{t VDDi5 4«PClT'lo, 

fc, «BBte*«5 7£^LT, VDDi5 8»*^ 
6 e VDDS5 8I1 VSSi5 6iiSPi:iTlo, 
^T(7>«#*"f6](D±S§R^V SSi56 ^l*5o 

/<? [0030] ft*5Ht?Ht»Lri^ftt^, vssis 

2, 5 6<7>fitL MVDD§5 4, 5 8 ORB ii^tb^ 

So C^3lifeO^{Cdo^r VSSi5 2, 5 6 t 
VDDi5 4, 5 8*SSfS^2«roa*$ttr, 
ftjB«T»«:t6. »ot, VSSi5 2, 5 6£VD 
Di5 4, 5 8^lj:^/^§f^L, «R»y-f 

2, 56iVDDi5 4, 5 8©BI:, MOS^rt^ 
[0 0 3 1 ] 

w**«-&«r*#< It, Illy YXOJBWtrSfcftW 

[01] ^ ^^ogft^ll: J: 6 CMO S 
jo [12] [^^^^Mcom^u-^r & h£7F-fmT'fo 

[13] mnM<oMi&<oMos**s*iy#<Dm&t»ffi 

[14] C(0*«(DteO|gJfi<7>»JB(rJ:SCMOS*a 

[is] z<Dftm<Dm<Dnm<r>Mm\z£z>cMos'Mfn 

40 ^v^^SSigc, 4-PMOS h7>^^^ 5, 

7, 9, i 2'--mmt&Wtm, 6, 8-fflr*E*u 10, 

13-VSSi, 11, 14-VDDH, 21, 2 2- 
K 2 3, 2 4-t p 7=i>^n, C-MOS 
4 1, 4 4, 4 7, 4 9---J|RUfcflk*, 4 
2, 4 8- VDDi, 4 5, 5 0-VSSg, 44, 4 
6, 51-n>^n, 5 1, 5 3, 5 5, 5 7 -JIM 
tfeil, 5 2, 5 6-VSSi, 5 4, 5 8-VDD 

6 o-*^K«* B 



